Abstract. Nowadays, wireless communication system is actively used in everyday life. The most important thing is the performance improvement. In the MIMO-OFDM system can provide multiplexing gain or diversity gain. These gains are obtained in proportion to the increase of the number of antennas. However, the use of the multiple antennas has the problems. Therefore, this paper proposes a cooperative system for improving of performance in the bad communication environment area.
Introduction
Transmission systems based on orthogonal frequency division multiplexing (OFDM) can be extended to a multiple input multiple output (MIMO) systems in order to obtain high performance [1] . The MIMO-OFDM system obtains the high data rate or the high reliability without the use of additional bandwidth and power consumption in wireless communication [2] . However, the use of the multiple antennas has the problems for the limited size, high cost and hardware limitations. In order to overcome these problems, the cooperative communication has recently been researched. The cooperative communication has been considered as an alternative way to achieve spatial diversity in case the terminals can't use the multiple antennas [3] . The cooperative communication can provide the high performance by using only the minimum antennas in wireless communication. The vertical Bell laboratories layered space time (V-BLAST) is an effective MIMO-OFDM system which provides spatial multiplexing gain and reception diversity gain. For this reason, a lot of detection algorithms have been proposed for the MIMO-OFDM systems. One of the typical MIMO multiplexing schemes is vertical Bell laboratories layered space time (V-BLAST). The V-BLAST is an effective MIMO-OFDM system which provides spatial multiplexing and reception diversity gain. For this reason, a lot of detection algorithms compared with V-BLAST have been proposed for the MIMO-OFDM Fig. 1 . Proposed cooperative system model systems. Among those detection algorithms for V-BLAST, the linear detection schemes are popular way to detect the received signals with low complexity. However, linear detection schemes have the worse performance among MIMO detection schemes for noise enhancement. The ordered successive interference cancellation (OSIC) detection scheme has better performance than linear detection [4] . In order to overcome the problems for using the multiple antennas, this paper proposes a cooperative MIMO-OFDM system as Fig. 1 . The communication takes place only over cooperative communication for performance improvement to the user in the cell boundary. The source and destination only communicate through the relay. Also, the source, the relays and the destination have two antennas. As a result, the source can overcome the problems of the multiple antennas.
Proposed scheme
This paper proposes the cooperative communication system using small base station in order to obtain high performance. The base station transmits the signals to the MS which is located in cell boundary. And the small base station which is received the signals from the base station retransmits the same signals to the MS. The small base station plays a role as relay in the proposed scheme. The transmission signals are presented in Table 1 .
Table 1.The configuration of transmission signals
The proposed configuration of transmission signals uses the CDD scheme in order to obtain the improved diversity gain. The proposed configuration of transmission signals applying the CDD scheme is presented in Table 1 . In each time slot, the two signals are transmitted by BS. Also, small BS which receives the signals from BS retransmits the signals to MS which is in the cell edge shadow area. The received signals at the MS are expressed as follows, Yn,i = S 2n−3 G1,i + S 2n−2, δ1G2,i + S 2n−2, H1,i + S 2n−2, δ1H2,i + Nn,i
G1,I and G2,i are channels that connect the signals from BS to the i-th antenna of the MS. Also, H1,i and H2,i denote the channels that connect the signals from the Small BS to the ith antenna of the MS. The noise at the i-th antenna of the destination at time n is represented by Nn,i. The cyclically delayed symbols give only an effect on the destination as multi-path. Therefore, the Eq. (1) can be expressed as follows,
In this system, the received signals are detected by OSIC detection scheme. The accurate detection of the first signal affects the overall system performance. The proposed scheme is intended to strengthen the DFE properties by using CDD scheme. The system obtains diversity gain and multiplexing gain at the same time by using the proposed scheme. As a result, the proposed scheme provides a reliable communication in the cell edge shadow area.
Simulation Results
In this section, the proposed scheme is evaluated in comparison with the conventional scheme. In this simulation, the simulation parameters are as follows: the number of carriers is 256, the cyclic prefix (CP) length is 64 and the modulation is BPSK modulation. The channel model is a Rayleigh fading channel model and the number of channel paths is 7. The cyclic delay length is considered that δ 1 is 128. The convolutional coding is applied with the constraint length of 3 and the code rate of 1/2.
The proposed scheme has the simulation result in case of cooperative scheme using cooperation of small base stations. And the comparison subject is the conventional system which communicates only between BS and MS. In Fig.2 , The proposed cooperation scheme has high performance than the conventional scheme. The proposed cooperation scheme obtains a high performance by strengthening the OSIC properties through CDD scheme. According to the simulation results, the proposed scheme can obtain the improved BER performance effectively.
Conclusion
In this paper, the cooperation scheme using the cooperation of small BS is proposed in order to improve the communication performance in the cell edge shadow area.
Fig. 2. BER performance of the proposed scheme compared to the conventional scheme
In the BS transmits the signal by using Tx1. The other antenna transmits the cyclically delayed signals in order to provide diversity gain. The configuration of cooperative transmission signals reinforces the OSIC properties. Therefore, the proposed cooperative scheme can achieves a high performance. As a result, the proposed cooperative scheme ensures a sufficient communication environment by using the cooperation of the small BS when the MS is located in cell edge shadow area.
